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Figure: Stoichiometric calibration curve. The HU shift for the 
dosimeter needed for a correct SPR estimation based on the 
curve is indicated with a red arrow. 
 
Conclusion: The stoichiometric method overestimates the 
measured SPR by 13%. Using DE this error is reduced, to an 
overestimation of 3%. If the stoichiometric method is used for 
the 3D dosimeter its HU must be corrected in the treatment 
planning system.  
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Purpose or Objective: To create a pseudo-CT (pCT) from T1-
weighted Brain MRI using “nonlocal means patch-based 
method” and to assess the result for MRI-only radiotherapy 
planning and verification. 
 
Material and Methods: In five patients with brain tumors, CT 
and contrast-enhanced T1-weighted fast-spin-echo sequences 
(1.5T GE MRI, TR = 756ms, TE= 7.152ms, reformatted 
resolution of 1.01x1.01x3mm3), were registered. MRIs were 
preprocessed by removing background and making tissues 
contrast more consistent. 2D patches, defined as MRI squares 
of 5x5voxels, in each voxel position, were pre-computed for 
all MRIs and labeled with HU values of registered CTs to form 
a database of patches with corresponding target HU values.  
The most similar patches (k=8) to each given patch in test 
MRI, were locally searched (ROI=15x15x15 mm3) from the 
database and their corresponding CT intensities were fused 
to predict its pCT value. Efficient local search region 
delimitation was possible by affine mapping between test and 
database MRI images. “Structural similarity measure” and 
“sum of squared difference” between database and test 
patches were used respectively for CT voxels positions 
selections and intensities weighting, when averaging them to 
estimate pCT value. 
Geometric and dosimetric assessments of the pCT were 
performed for all patients using leave one out cross-
validation. Voxel-wise Mean Absolute Error (MAE) and Mean 
Errors (ME) were computed to assess pCT and DRR intensities. 
Bone and air cavities geometry were quantified by dice 
indices. MAE Water Equivalent Path Length (MAE_WEPL) was 
computed for multiple 3D rays from the center of the head 
toward the upper hemisphere to evaluate the radiological 
path length.  
VMAT planning was done on generated pCT for all patients in 
Varian Eclipse (AAA algorithm) and RaySearch RayStation 
(Collapsed Cone algorithm) TPS for PTV, defined in a 
heterogeneous region including bone, air and soft-tissues. 
PTV, OARs and VMAT plans were copied to CT and dose 
computed for validation. DVH and other dosimetric 
parameters were compared between pCT and CT plans.  
 
Results: Figure 1 gives the visual assessment of the 
generated pCT and DRR. Mean MAE, ME and MAE_WEPL values 
for pCT evaluation were 138.5 (σ=15.3), 29 (σ=16.1), and 
32.5(σ=3.36), respectively. DICE index for bone and air 
cavities was 0.76 (σ=0.02) and 0.63 (σ=0.1), respectively. 
DRR average errors were: MAE=169.3 (σ=11.2) and ME =125.5 
(σ=33.8). 
Table 1 gives average dosimetric errors between pCT and CT 
for PTV and OARs, computed on Eclipse and RayStation TPS. 
The absolute dosimertic agreement between pCT and CT is 
within 1% for PTV and within 2% for OARs except for optic 
nerves in Eclipse (P-value = 0.57 > 0.05). 
 
 
 
Conclusion: A promising study on the generation and 
validation of CT-substitute from standard clinical T1 MRI is 
presented. Further work will be done to assess and improve 
the method on more patients and different clinical sites. 
 
EP-1835  
Dosimetric effect of metal artifact reduction function by 
three calculation algorithms for H&N 
J. Park
1Samsung Medical Center, Radiation Oncology, Seoul, Korea 
Republic of 
1, S. Ju1, J. Kim1, J. Kim2, C. Hong2, D. Kim2 
2Samsung Medical Centerproton Center, Radiation Oncology, 
Seoul, Korea Republic of 
 
